












IOWA DEPARTMENT OF 
ENVIRONMENTAL QUALITY 
~IR QUALITY MANAGEMENT 
DIVIS I ON 

Abstract 
The Iowa Department of Environmental Quality (DEO) is currently examining possible 
revisions of the State Implementation Plan. These air pollution control srategy 
revisions are being evaluated so that the National Ambient Air Quality Standards 
can eventually be attained and maintained in all parts of Iowa as required by the 
Clean Air Act Amendments of 1977. To accomplish this, it is necessary to analyze 
current air quality attainment problems. 
To examine these current air quality attainment problems, a dispersion model is 
used. The dispersion model is a computer program that predicts what the ambient 
air quality will be at a certain point within an air basin. The Air Quality 
Display Model (AQDM) is the major tool DEQ used to model each air basin. AQDM 
is a computer model that combines point source emissions (industrial plants), 
area source emissions (residential heating, fugitive dust, solid waste disposal, 
transportation, etc.) and meteorological factors (wind speed, wind direction, 
average temperature, pressure, and mixing height) over a specified area to 
predict the annual distribution of pollutants for that area. From the results 
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Total suspended particulate (TSP) is one of the six pollutants for which the 
federal EPA has declared national air quality standards for the protection of 
human health and welfare. A set of strategies to control TSP emissions, and 
thereby reduce ambient concentrations of this pollutant to acceptable levels, 
was developed by the Iowa Air Pollution Control Commission in 1971 and 1972. 
These strategies became part of a federally approved State Implementation Plan 
on May 31, 1972 (40 CFR, Part 52). Since that time most air pollution sources 
have reached compliance with State particulate emission standards, yet air moni-
toring has shown portions of Iowa are still plagued with unacceptably high TSP 
concentrations. The Clean Air Act Amendments of 1977 required each state to 
identify those areas with unacceptably high TSP concentrations and devise a con-
trol strategy to reduce these high concentrations. 
The purpose of this analysis is to explore the causes of these high TSP concen-
trations to aid in the future development of necessary control strategies which 
will lead to reducing TSP to an acceptable level. 
County Statistics 
Muscatine County is located in the rolling hills of eastern Iowa. The eastern 
section of Muscatine County is part of a long bluff line rising over one hundred 
feet above the Mississippi River. The City of Muscatine is the major urban center 
and borders the Mississippi River in the east-central section of the county. 
(See Figure 1) The 1970 population for the Muscatine metropolitan area was 
22,405; the 1970 population for Muscatine County was 37,181. Major industrial 
processes in Muscatine County consist of tire manufacturing, chemical production, 












city generation. Major sources of fugitive dust and fugitive emissions include 
grain transferring, construction, agricultural tilling, and roads (both paved 
and unpaved). 
Muscatine County is situated in a temperate climate in the middle of a large 
land mass. The area is largely influenced by pressure systems moving in a 
general west-east direction. The winds are dominant from the northwest and the 
south to southeast, except for the area east of the bluffs, which may tend to 
have winds channeled in directions paralleling the bluff. The mean annual 
temperature is 50 degrees Fahrenheit, the mean annual precipitaton is 34 inches, 
Neutral atmospheric stability is dominant for this area, with slightly unstable 
and stable conditions occurring less frequently. 
Background 
Because of large-scale natural suspended particulate emissions (such as vol-
canoes and dust storms) and large-scale man-made suspended particulate sources 
(such as agricultural activities) which cannot be accurately modeled, a natural 
background estimate must be developed for Iowa to include in any modeling. 
To develop a numeric value for background, extensive monitoring of an isolated 
rural area must be conducted. The background of suspended particulates in Iowa 
was estimated from monitoring conducted from 1959 to 1965 at Backbone State Park 
in northeast Iowa. This site appears to be the most isolated area monitored in 
the State and is located away from any localized agricultural and urban sources. 
However, because of the large amount of agricultural activity in the State, an 
additional contribution from soil erosion, tilling, and travel on unpaved 
surfaces is inevitable and thus a true background measurement not influenced by 
any man-made sources is unlikely. Therefore the background recorded at Backbone 
3 
State Park is expected to include not only a natural worldwide background but a 
local and statewide background. To estimate the contribution of all sources to 
the background site, a study of rural sources was conducted. 
The background figure monitored at Backbone State Park averaged 44 micrograms per 
cubic meter annual arithmetic mean. An estimated breakdown of sources account-
ing for this monitored value is shown in Table 1 below. 
TABLE 1 
Source Contributions to the Recorded 
(Values 
Background level at Backbone State Park 3 




Agriculture (soil erosion) 
Total Background 
3 15 ug/m3 10 ug/m3 6 ug/m3 13 ug/m 
44 ug/m3 
The worldwide and continental values were obtained from studies conducted by GCA 
Corporation for DEQ 1 • This natural background that is not influenced by man 
is approximately 25 ug/m3 • 3 The unpaved road estimate of 6 ug/m was estab-
lished by computer modeling of all rural unpaved roads in a five county area. 
The remaining 13 ug/m3 was assumed to be from agricultural processes such as 
tilling and soil erosion. 
Since the contribution from agricultural processes could easily be larger or 
smaller in other areas of the state depending on the farming practices, an 
investigation of these farming practices throughout the state was conducted. By 
comparing climatic factors, soil types, crops planted, and tilling frequencies 
in other areas of the state with the area around Backbone State Park, an index 
of soil erodibility was developed as shown in Figure 2. Using this index to 
increase or decrease the contribution of agricultural sources, an estimation of 
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Figure 2 
Agricultural Index For Selected 
Counties in Iowa 
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100 The first number represents the climatic factor for the county 
using the Federal Soil Conservation's climatic factors for 
Iowa. Deleware County is the reference county and has been 
given a value of 100. Numbers greater than 100 represent drier 
conditions while numbers less than 100 represent wetter conditions. 
100 The second number represents the proportion of tilled land in 
soybeans or row crops. Deleware County is the reference county 
and has been given a value of 100. A county registering 200 
would have twice the amount of land in soybeans or row crops. 
100 The third number represents the agricultural index for the 
county. Deleware County is the reference county and has been 
given a value of 100. This index was based on the climatic 
factor, proportion of tilled land, and county size. Numbers 
greater than 100 represent areas of more severe wind erosion 
than Deleware County while numbers less than 100 represent areas 
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Figure 3 
Estimations of Rural Background levels in Iowa 
(Values shown are arithmetic means in micrograms per cubic meter) 
Air Monitoring 
The most accurate measurement of suspended particulate levels in an area is 
obtained by monitoring the air. Air quality data for suspended particulate are 
obtained using the high volume sampler. The sampler draws a known quantity of 
ambient air through a preweighed glass fiber filter for a twenty-four-hour 
period once every six days. After each twenty-four-hour period the sample fil-
ter is sent to the laboratory where it is weighed again. The weight difference 
measured in micrograms is the amount of particulate. Combined with the volume 
of air that passed through the filter during the twenty-four-hour period, the 
sampling results are calculated and recorded as the average micrograms of par-
ticulate matter per cubic meter of air for a twenty-four-hour period. One 
State owned high volume sampler has been located in Muscatine since December 
1975. This monitor is located on the City Hall roof at East Third and Sycamore 
Streets. (See Figure 4) Table 2 shows the monitored values at this site. 
Monitoring for suspended particulate has also been conducted by Muscatine 
Municipal Power and Water Company (MMPW) since April 1977. Two monitoring sites 
are operating in Iowa and one in Illinois as shown in Figure 4, A summary of 
monitoring values for 1977 are shown in Table 3. 
TABLE 2 
Iowa 
Air monitoring data for Muscatine 
Location 
City Hall, 
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TABLE 3 
Muscatine Power and Light Company's 
Air Monitoring Data for Muscatine 
Site Number of Maximum 2nd Max. Arithmetic Geometric Standard 
Location Year Samples 24 Hr. 24 Hr. Mean Mean Geometric 
Value Value Deviation 
3205 Cedar 
St. 1977 24 109 .1 90.8 46.9 41.6 1.64 
RR 5 
Wiggins 
Road 1977 33 118.9 89.7 49 .1 41.8 1.87 
RR 1, 
Illinois 1977 27 74.2 71.7 41.9 36.6 1. 74 
The air monitoring data are an essential tool in calibrating the computer model. 
The annual means that are predicted by the model are correlated with the monitor-
ing data to estimate the accuracy of the projections. Large variances between 
the monitored values and the projections indicates poor correlation and revi-
sions to the model inputs must be made. Small variances indicate good correla-
tion and correct model inputs. 
The Model (Annual Average Estimation) 
A dispersion model is a compter program that predicts what the ambient air 
quality will be at a certain point within an air basin. The Air Quality Display 
Model (AQDM) 2 is the model DEQ used in each air basin. AQDM is a computer 
model that combines point source emissions (industrial plants), area source 
emissions (residential heating, fugitive dust, solid waste disposal, transporta-
tion, etc.) and meteorological factors (wind speed, wind direction, average 
temperature, pressure, and mixing height) over a specified area to predict the 
annual distribution of pollutants for that area. The annual particulate concen-
9 
trations predicted by the model for each year are plotted as isopleths over the 
air basin. Five designated receptors are also broken down into specific source 
contribution percentages. 
The computer algorithm and the program inputs reflect several assumptions. 
Assumptions used in the computer algorithm are: 
(a) Total reflection of the pollutant plume takes place at the earth's 
surface. 
(b) Conditions describing the plume are averaged over a time period of 
several minutes. 
(c) All effluent gases and particulates have diameters less than 20 
microns and have neutral buoyancy in the atmosphere. Zero fallout is 
assumed. 
(d) The plume exhibits a Gaussian concentraton distribution and the 
spread in both directions is considered to be a function of downwind 
distance and atmospheric stability only. 
(e) The plume is a steady-state phenomenon resulting from a constant, 
continuous emission. 
Assumptions used in the program input are: 
(a) Point source data from plant emission inventory forms, from stack 
tests, and from permit information are accurate and complete. 
(b) Sources not reporting stack parameters were given parameters of 
similar sources (this was true in interstate air basins where other 
states occasionally were not able to provide stack parameters). 
(c) Area source data from the National Emissions Data System (NEDS) are 
accurate and complete. 
(d) Population distribution and area source emissions are directly 
related. 
(e) Fugitive emissions from paved and unpaved roads are accurately 
calculated. 
10 
Source of Suspended Particulates (Point) 
All Muscatine point sources were acquired from DEQ's current emission inventory. 
Stack emissions, diameters, emission velocities and temperatures were taken from 
values supplied by the plant operators on emission inventory forms, permit 
applications, or stack tests performed at the plant, Emissions for the modeled 
year were taken from the 1975 emission inventory and updated by permit applica-
tions, compliance schedules, or stack tests. All plant controls were assumed to 
be working the entire year unless breakdown or maintenance reports were sub-
mitted to the Department. The emissions during periods of emission control device 
breakdown or maintenance were added to the plant totals. All industrial point 
source estimates calculated were verified by the appropriate plant officials. 
Fugitive dust point sources were given plume heights of 6.0 meters. All source 
emissions were calculated in tons per year and divided by 365 days to obtain the 
necessary model input of tons per day. No consideration was given to seasonal 
operation or weekend shutdowns. 
Sources of Suspended Particulates (Area) 
Residential Emissions 
Total residential emissions for fuel use and solid waste disposal in Muscatine 
County were taken from the National Emissions Data System (NEDS) estimates of 
area source emissions supplied by EPA. The emissions were distributed by 
housing population calculated from the census population for 1970 and updated 
from projections from the Iowa Office of Planning and Programming. 3 The 1977 
Muscatine population growth was estimated at 1.056 times the 1970 census figure. 
The Muscatine County census population was broken down into designated area 
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divided by the total county housing population and multiplied by the county 
emission totals to obtain area emissions for residential fuel use and solid 
waste. 
All housing emissions were assumed to be uniform for the county. Total particu-
late emissions for the modeled year obtained from NEDS were: 
Residential Fuel 
Residential Solid Waste 
Commercial-Institutional Emissions 
22 tons per year 
62 tons per year 
Total commercial-institutional emissions for fuel use and solid waste disposal 
in Muscatine County were taken from the NEDS data supplied by EPA. Ninety 
percent of the county emissions was assumed to be in the. major urban center, 
while ten percent was assumed to be in the smaller cities. 
All commercial-institutional building emissions were assumed to be uniform for 
the county. Total particulate emissions for the modeled year were: 
Commercial-Institutional Fuel 
Commercial-Institutional Solid Waste 
Transportation-Motor Vehicle 
44 tons per year 
27 tons per year 
Total emissions from transportation sources, excluding fugitive emissions, were 
taken from the NEDS data supplied by EPA. Emissions from major highway line 
sources and rural paved and unpaved roads were individually calculated. 
13 
Major access street and highway line source emissions were calculated by multi-
4 plying the emission factor for vehicles (0.66 grams per vehicle mile) by the 
product of the length of the road segment and the traffic flow count. Each line 
source emission was assigned to the appropriate designated area and was assumed 
to disperse equally over the area. All car and truck emissions were assumed to 
be approximately the same. After all major access highway emissions were calcu-
lated, the total line source emissions assigned to each area was subtracted from 
the NEDS county total and distributed by the population proportion in each area. 
Fugitive dust from vehicle travel on paved and unpaved roads was calculated from 
5 6 
emission factors found in two recent reports. ' Fugitive dust from unpaved 
roads was calculated by multiplying the emission factor (1179 grams per vehicle 
mile) by the product of the length of the road segment and the traffic flow 
count. Thirty percent of these emissions was assumed to actually become suspended. 
Paved road emissions were also calculated by multiplying the emission factor (11 
grams per vehicle mile) by the product of the length of the road segment and the 
traffic flow count. These emission factors were derived from an emission formula 
that combines conditions of the road, vehicle speeds, and climatological factors 
to obtain grams of particulate per vehicle mile. Emissions from each road segment 
are assumed to disperse equally over the desig-
nated areas. 
Total estimated particulate emissions for the modeled year were: 
Vehicles 
Fugitive (paved roads) 
Fugitive (unpaved roads) 
14 
161 tons per year 
2530 tons per year 
15090 tons per year 
Transportation - Railroads 
Total railroad fuel use emissions for railroads in Muscatine County were taken 
from the NEDS data supplied by EPA. Approximate track mileage was estimated for 
each designated area. Emissions were distributed by the proportion of track 
miles in each area. 
Transportation - Off Highway 
Off highway transportation was considered to be any fuel burning machine not 
operated on a road (i.e., farm tractor, lawnmowers, motorized boats, etc.). 
Because of the difficulty in estimating the concentration of off-highway trans-
portation, it was assumed that the NEDS emissions were distributed equally over 
the entire county. 
Transportation - Aircraft 
The Muscatine Airport emissions were distributd as a one square kilometer area 
source, Emissions were based on projections from the State airport system 
plan. 6 
A listing of area sources and total emissions used in the model is given in 
Appendix A. 
Model Meteorology Parameters 
To accurately model the suspended particulate emission sources, detailed meter-
ological parameters are necessary. 
Meteorological wind data consists of five stability classes and sixteen wind 
directions. These data were not available for Muscatine, therefore wind data 
15 
from Burlington, a city relatively close to Muscatine, were chosen. The wind 
data from Burlington were chosen over other cities near Muscatine because of the 
similar river orientation. 
Other necessary meteorological parameters that were obtained for Muscatine are 
shown below: 
Average daily mixing depth: 
Average ambient temperature 
Average ambient pressure 
Results 
1180 meters 
284 degrees Kelvin 
(11 degrees Celsius) 
992 millibars 
A grid area of 13 kilometers by 17 kilometers was set up around Muscatine with 
receptors placed at one kilometer intervals as shown in Figure 6. Twelve 
additional receptors located throughout the county were also included in the 
total receptor count. 
Expected concentrations at each receptor are given in Appendix B. Graphical 
displays of these results are illustrated in Figure 7 for Muscatine County and 
Figure 8 for the City of Muscatine. Each line represents an isopleth of sus-
pended particulate concentration as an annual arithmetic mean. The highest 
concentration expected was 229 micrograms per cubic meter at receptor 129. 
To estimate the impact of each source on a receptor, a special audit was re-
quested for receptors 126, 128, 130, 222, and 233. Results for each source are 
given in Appendix B while a summary is shown in Table 4. 
To estimate the accuracy of the modeling results, a comparison of expected 
concentrations and monitoring data is shown in Table s. This comparison appears 
to be relatively close for the limited number of monitor sites. 
16 
TABLE 5 
Comparison of Air Monitoring Data 
with Projected Concentrations 
Monitor Location 1977 Arithmetic Mean Projected Concentration 
City Hall 72 76 
3205 Cedar St. 47* 60 
R.R. 5, Wiggins Rd. 49* 55 
R. R, 1, Illinois 421< 58 
* Data recorded from June 1977 to December 1977 - Do not use as annual statistics 
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Figure 8 
Suspended Particulate Isopleth Map for Muscatine 
(values shown are arithmetic means in micrograms per cubic meter) 
TABLE 4 
Source Contributions to Five 
Selected Receptors· 
(values shown are in micrograms per cubic meter) 
Receptor 126 Receptor 128 Receptor 130 Receptor 222 Receptor 233 
(Fruitland (Southern (Central (City Hall) (Sweetland 
Source Township) Muscatine) Muscatine) Center) 
Point Sources 
Grain Processing Company 9.4 46.2 so.o 9.0 1.3 
Farmers Grain Dealers 1.0 10.8 2.0 1.2 0.1 
Central Soya 112 o.o o.o 0.1 3.5 o.o 
Central Soya 112 0.4 1.3 14.8 0.9 0.1 
"' ~ 
Muscatine Power and Water 0.2 o.o 0.2 0.4 0.1 
Kent Feeds 0.3 1.0 2.2 0.4 o.o 
Monsanto 0.8 0.6 o.s 0.3 o.o 
Bandag 112 0.1 0.1 0.1 o.o 0.0 
Bandag liS o.o o.o o.o o.o o.o 
Eastern Iowa Light & Power o.o o.o o.o o.o 0.1 
(Montpeleir) 
Area Sources 6.8 8.9 13.1 14.1 3.9 
Background 44.0 44.0 44 .o 44.0 44.0 
Total Concentration 63.0 113.1 127.0 73.5 49.6 
Summary 
Using the AQDM results, Muscatine is projeced to exceed the annual primary 
ambient air quality standard unless additional emission reduction is implemented. 
A large area of southeastern Muscatine and a small area extending south of the 
city boundaries is projected to have annual arithmetic means in excess of 100 
micrograms per cubic meter. An estimated breakdown of the annual suspended 
particulate concentrations using this model for Muscatine and a Muscatine County 
rural city, Sweetland Center, located in eastern Muscatine County is shown in 
Table 6. A graphical display of the estimated contributions by various sus-
pended particulate source. types is shown in Figure 9. 
The largest sources of particulates shown in the table are from industrial 
sources and from transportation sources causing fugitive dust. The industrial 
sources located to the south account for about twenty percent of the total pro-
jected concentration in downtown Muscatine. Even with required control equip-
ment, the industrial contribution remains relatively high in Muscatine. Some 
fluctuations in annual averages may occur when excessive breakdown or mainten-
ance of air pollution control equipment occurs. 
The second largest source of particulates shown in Table 6 is transportation 
oriented sources causing fugitive dust. These fugitive dust emissions are 
estimated to contribute nearly twenty percent of the total calculated particu-
late concentration while the emissions from the transportation source itself 
(i.e., from engine exhaust and tire wear) accounts for only four percent. As 
would be expected, the largest amount of fugitive dust is from paved roads in the 
urban area and from unpaved in the rural areas. 
22 
TABLE 6 
Breakdown of Annual Suspended Particulate 
Concentration for Two Selected Sites 
in Muscatine 




Fuel use (Residential and Commercial) 
Solid Haste Disposal (Open Burning) 
Transportation 
Exhaust, Tire Wear 
Fugitive Dust from Paved Roads 
Fugitive Dust from Unpaved Roads 
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Figure 9. Estimated contributions of various suspended particulate source types 
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Muscatine Sources and Corresponding 
Source Numbers 
Source 
Grain Processing Company 
Farmers Grain Dealers 
Central Soya Ill 
Central Soya 112 
Muscatine Power & Water 
Kent Feed 
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I 2q I t;,62ol I 4584.8 I o.o I o.o C.035 I ZJ.b 0.4 20.0 394• I 
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I ~5 1 662.2 I 4584o6 I CoO I o.a c.012 I 22.q o.3 20.0 31~. I 
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[ ____ 2.5____1 __ 6..5.6.. O~L......'t 58 3 • 0 _ _j ______ Q • !_'t I 
l 26 I b56o0 I 4584.c I o. I 54. l L ____ zl ____ J ____ oso~o __ J __ ~.2~s ... o ___ l _______ ~ .... _______ J ____ .2s~-------~ 
~--· za_____t __ o~_o_J__1!.5.ac_ .. o..__j ___ o. _____ l ____ 53 !___ __ J 
l 2'1 I 656.0 I l.o587.o I o. I 55. 1 
l ____ )O ____ j ____ b2b~D--l--~2llf~Q--_l _______ Q..~. _______ l _____ 5!..~. _______ 1 
I __ Jl_____j __ Q.5Q....Q__J_~S.B'i.._Q __ 1 0! 5~. I 
l 32 I 656.0 I 4S90o0 I o. 1 54. I 
! ____ ~ 3_ .. __ ! ____ b :lb:iD--L-~.2.2l~Q ___ L ______ Q~-------1----!::h _______ ! 
l . :r, -· ._.I ___ Q5o.o_l_._'t592.Q __ J ----.-P!. __ . __ L ____ sz.!.----·- I 
I 3:5 l 657.0 l 4~1C.O 1 o. I 51. 1 I ____ ~b _____ J ____ t.,21~0 __ J __ !i.2~1.tO ___ l_ ______ .Q_.. _______ j _____ jz:_. _______ I 
I·--_ 31 .. __ ! .. _:_._P27~o_L __ 45.78~Q___I._~_o~--______j--_?_~_. I 
I 38 I 657.0 !. 457'i·O I o. : I 52. I 1 ____ ~9-. _ 1 ___ b21.:io --L-~s.ec~cL __ L ______ o ... _....: _____ ! ____ sJ_. _______ 1 
t ----:7 ~D-.-.-:·f~.---.6 51 ~0 --+·: _!ijJl 1 ... Q--:---1- :-:;--;~-. .o~,.-'\ ____ l·~.:;:!';:- 2 t·J:"-":7~""':7( II 
~ .- ffi_..o_L__.!t.i8Z .•. a__l ,; · · o :._ · ·, ·· :.,..;, : S4; ·~-"- ., ' 
1 _ _: __ !! Z ;.:.:, .:,._j_-_:, __ .6 ~1..~.0 -·-J . ..: _lt~:B J-~.a_::.:_l.,; _ _::.:.;_: __ .0..~.:..;'_:..;;:,•.:.:_~ J.::i..;.:;_~-' !t .~:::::~~- ·-- -· 
I ~3 I 657.0, I 4564·0 I . a •.. ·.~ _I _.·, .. 55~::.:;.~·;_: I 
~~ ·I 651oa l__!t.5.85....Q__J ··-··-·--..:..J~.i. "~·''· J l ____ !f5 ___ :..L_;.._b21.t0--1--~~.BhQ ___ j_ _____ o..~. ___ _: ___ j ___ ,5Q..._::;_J,· ___ I 
I 46 · · ·1 · P57.a I 4567•0 I o. 1· 56.·,::(:~·. I 
t 47 I b 57. a I 4 5 a a ·lL:..-l-''-c:-,.,,--:'---,---:+,.,.,--,~'"--"c;-,.-c! t_~c-~e;,':c~l~:~_o;1,o __ l __ ;.:;~2·Q~~-L-"-'~·~-o.c_·_· _:_~l~·:..:;.:;.~oL~~C-' 
I· 49·· ·.I 657.o I .4590·0 t.· o .. ~ ·I . 54.···~·._,:·· ' 
L..........:.S 5La___j~~ •.D--..:. ·D. ~.•-'-'--"~-l ____ ~l----l----bil~O--l--35~Z.t.Q ___ j ______ _g ... _______ l _____ 2J~-------
I 52 I 658.0 1 4576.0 I a. I so. 
J ~0 I 4577~!--~-~.__:_ __ ~-c-c~·"----[ ____ 2~-- ;._j_ ._ __ b ~D.!D -- L -~~1 D..t.Q ___ L __ .:_ __ .Q_. ____ j_:__:__jl_._. ----
1 55 I &sa.o I 4579.a I . o. I 52. 
t---.5. b.Sa • Q__l ........it 5 a o . ...a___J __5_3.·-·~--t ____ 51 __ __ J ____ .6 2.e ~o __ J_ -~!!D l-~.o ___ ! _______ _o_. ____ J __ _.5!f_. ______ _ 
I 56 I 65a.a l 4582:.0 · I o. I 54. 
! L_b:.S.B .• .O I 458.3. .. a._t 0-••----!--~~--~ l ____ go ____ J ____ nsa..~.o __ J __ ~j..e~~o---1-------0-~. _______ J _____ jJ.t _______ : 
I 61 l 658.0 I 4585o0 I o. , 1 57... I 
1---~2...._1 __ 658oO___l_,_..!l5.86o_Q__ J ___ Jh ~--~~J'---
[~ ___ g3 ____ l ____ b5D~D--1--~5]J-~.Q ___ J _______ Q_. _______ j _____ Sl..t.-------
I 6/i I 658a0 I 4586·0 ! o. I 56. 
l __ '"5__j __ 6_.]Ji~O I 4'165.0 554. 
t ____ go ____ J ____ b2~~o--1--~530~a-__ J _______ Q£ _______ ! _____ 5~.t-------
l 67 1 .... 658·0 1 4591·0 1 o. I 53. 
~--~8 . - qsa.o 1 459Z.o.- I · · o. · ! ~t'"''---',--l ____ ~_s ____ L ___ b2.9~D--1--~.51!i~O---l-~-----O-~. ______ J _____ .s.l..a __ _: ___ _ 
I 10 I &59.0 1 4571·0 I o. I 51. 
I 11 I 659.0 I 4578.0 I a. I 52. 
t ____ JL_.:.- L ___ b 2.9 ~a __ L _!t~l ~.tQ ___ !_ ______ _o..~, _ _: _____ l ___ .:.....:.sJ..a_:.:.. ___ _ 
I 13 I 659.0 I 4Saa.o. I o. I 54. 
I __ 7.L_j __ 959 .• o t 45at.g_· __ l_ ___ o_. ____ J ___ 5~---
l ~---15 ____ J ____ b 29..~. Q __ L-~ 21l Z.t Q ___ J _______ o~ _______ ! _ _:. ___ .2~~------:..· 
I 76 I 659.0 l 4563.0 I o. 1 5h. 
l~__l____b.L<wL_J___;_,H,!l__L o. 57. 
\ ____ ]6 -- __ J ____ b 29.:1.0 __ j_ -~.5112..1 Q ___ j _______ .Q..~, ______ l ___ !;: l.t------
1 79 I 059.0 I 4~86.0 I o. I 6Q._ l ____ ,eo ____ L ___ b :22.tO __ J __ .!t.2.5 l.tO __ ... L _____ .Q_. ______ l __ __s.s..,_ ____ _ 
B-1 
HUSCATINE,!OWA 1916 PROJECTED PARTIC~lATE CONC. 
------
1 
J ••••••••••••••••• BfCfeiDU;D~Cf~IBHlD.LILAIA-------------······ 
I RECEPTOR 1·- RECEPTOR LOCATION · I' _ EXPEC!ED ARtlH,..,ETIC:.MEA_N,.: 
l • NU ~ B f B •• L ~~-~-•• c. ----~-:_ .:C -'-~-~~.:.:_:.·_::,_::~~_J .C~-'---· .c2:..~-~:c:.,.. l-- .··--··1 .- ~- tKllCMETERSl --~----.. ·. 1·--:··-·,., ..• lHJCROGRAII.S/CUo J.IETER!.i·:.:. 
J.c::~: ...•. !. ~:.HO~lZc'-.'"·-YfBI~::!.l.~---'' csoz.::.:::..c.:~J!BUCUl!IfS~c I - ,. ' ' I . '. I . . . ' I. ..,, ' • ' '' I :. .- ' .. '! ." -i· -~ 
L.._.fl · , bs9.!l.-.l-.-.!11B.a.....o___t-- .. ·J • .u .. ~~ 
I~- 82 I 659oo· I' 4Sac;.o I'. Oo .· .I· ,_56.:·\_:-'.·_~~--. 
I-· 83 I -659.0 I 4590o0. I o-;--." I 55.·;~-: 
1~4 I .. b59~.Q-~-~23.l.aQ..:_ ,. 1_:_'-~~.:...:;._ 
I • es -1 659·0 1 4592.0 I a. I 53.· . 
t·. e6 ___ '~ 66o.o 1 4576 .. o· 1_ ·a.-·.-. 1 sz.:: .... 
!__:_e.l~__:__o~P.Q_...i_.;~U..Jl-· 1· Q, l_.lZ"~-
1:.·-:~ea--:-~·.·1 .,. 660oO 1, 457a.o·_,_l·.· ··a • .-:- J. 53•,:.·t~.-
l .· e9 , .1'· 660.o 1 .4579.0 1 "o •. ;_.· 1: 55_ •. ,·: 
1.-·. -19___;;_1· . I>OO,Q...J.~-~g_.p~----L ~·.- l......,.,.l.~• • 
I · 91 I b60.o I 4581.0. I o. I 55. 
I n I 660.0 I 4582.0 I o. I 57. 
1.-... n 1 ooo.o 1. ;~J..Jl-1 Q• J~.,!l·....,~= 
I 94 I 660.0 I 4584·0 I. o. I 63o 
I 95 I 660.0 I 4585.0 I Oo I t:a. . 
L • .:...'Jo. .1>60>lL..1 •• !1,B6£g_.....l_._g, ___ .....l __ H•.--.C 
I ., <H 660.0 I 4587·0 I o. I 62· 
I <:18. 660.0 I 4588.0 1 ·a. I 5<;. 
l Hg.o~,~S..O.......l.. • ~1•----
1 100 660~o I 4590.0 I o~ · 56. 
I lCil 660.0 I 4591.0 I o. 55. 
L:...J.O t.o~~.i2.z_._o__l____O:.t. ss, 
I 103 661.0 I 4576·0 1 a. 52. 
I 1C4 661.0 I 4577 .. 0 I o. 53. 
l__l.C.S: _u.o 457a.ul-_1 < 
I lOb 661.0 45Ho0 I O. t:lo 
I lC7 661.0 I 4580.0 I o. sa. 
1_108 6l.<L-L...'illll&-..-l ~'---
1 109 1 661.0 I 4582·0 I o. sa. 
I 110 I· 6t:1.0 I 456:3·0 I o. I t:3. 
l_Jl 6t .a 45Sh _; ___ n.~---
1 112 66lo0 4585.o0 O.o I 87• 
I 113 I 661.0 I 4566·0 I o. I 7lo 
t_ __ .u!i __ L __ _bbl~D--L-it.J.az....o ___ J ___ o_. __ __j __ . _B_.. ___ _ 
I 115 1 bt:l.O I 458e.o I o. I t:1. 
J 116 1 66l.O I 458q.o I o, I .,--61. 
1--1- 6.l~.O--l-.!t.!2.2C_._,O__l_ __ ___o..._ __jS..., ___ _ 
I 118 66l.o0 I 4591.0 I 'o. I sa. 
I 119 I 661.0 I 4592.0 I o. I 57. 
!---110 •• -\-. -•~l.o .. i--'~1<·0---~---·-.•• o._. ____ .-..,I=rr..,SA•'="·-• 
l_.L2J I b6Z..,_Q_J~ · .. ' _._._.- .: .;,_· ':: .... 54{:-:-···-~~J:~."I 
I 122 I . 662·0 I :4575.0 .·;. I _:_ .';--O·_·:·:·_-;-_-_·t-·---~,·-:.·.,s6~~~t~~~:~.:l l ___ lZ3 ____ J ____ b§Z~o __ J __ ~5ls .... a ___ J _______ a .. _______ l ___ ~1 .... _~----' 
l-12.!t &62..Q...._J_4:5_ac .. ~ ' 57 ••• -·-t.r·~ 11 
I 125 I · 662.0 I 4581·0. · I o •.. , . ' 1 -~ 59;-._,--·::•··." I 
L· __ .l Zb ____ l ____ .og.z~ __ J_..:!15.62..~.o..:__j _______ lls_.:_:._ __ J ____ _gj..~._::::_:_::~-~- I 
I l 27 I 66Z.O I 4583 .. '.;" . 
1. ·12a. '·t.:·:·~·-· &62.o '· 4Sa4.o./,,.·.,.-_ ;_ ,·o.-:·;:·::·· .'t·:_-~_.ttJ.:j;J::;.~;:.--1 
1. •• 1 19 -~~-L ••• HZ .o •• L_;;a;,g __ :..t ____ o._c ___ J ___ zZ9• •• cc.c.l 
1---1.30. ' .6l 4.5.13..6....0---l .... __o ' 1 27 . 
I 131 I 662.0 I 4587.0 I o. 1 aa.· 1 
l ___ lJZ ____ l ____ ggz~o __ J __ ~~~~~o ___ J _______ Q~-------1-----11~~--~--~ 
I~ l-~5BE.D---J------~---~--~-c--~~------J 
I l34 I 662.0 I 4590.0 I o. 1 63. I 
l ___ 1J2 ____ j ___ ~b2Z~Q--l--~29l~0---l-------0A-------1-----~l~-------~ 
J_LJ6__J_. _66.2...1l_j _ _ft~2.oD--1--· -·_.:__a,. . .5.9.o-~c...l 
J 137 I 663.0 I 4576.0 1 o. 1 53. I 
l ___ lJa ____ J ____ b6J~o __ J __ ~5ll~o---1-------D~-------l----_j~~-------' 
1--l..ll .6.3 .. 0--J-lt.D.e ... D-..J _.5..5'~--~ 
I 140 I 663.0 I 4579.0 I o. I 56. I 
l ___ l~t ____ l ____ goJ~o __ l __ ~.sBOA0---1-~-----o~-------1----_j~~-------' 
J_l42 ____ , __ 663.o __ J_45al'.a.__.l o _______sa•---'----! 
I 143 I 663.0 I 4582·0 I o. I t:2. I 
l ___ l~~---·-l ____ b§J.!O __ L_~j.!JJ.,~..Q ___ j _____ Q~------l----10~-------1 
L---L45----J----b63 a I 4584_.~--+-----~~-------~---.L~------~ 
I 146 I 663.0 I 4585.0 I o. I n. I 
l ___ l ~ 7 ____ L ___ b !;3.!. a __ L_it 2.6 h.Q ___ l ______ Q__. ___ _l ____ _.a_z__. ------ 1 
l ___ l!t8 663_,CL...J~.5.8_l.__o___j o_. . .i..o J 
I 149 I 663.0 I 4588.0 I o. I H. I 
l ___ l20 ___ ~l----b9J.~.o __ J __ it5B~~o---1--:----0~------_J----~o .. _______ t 
L___!_il_! 663 .o l_i_290o0 L__ o. I 62. I 
I 152 I 663.0 I 459t.o I o. I co. I 
l ___ l23 ____ l ____ b{I3,~.0 __ L_it53Z.t.O ___ J _______ Q~-:_--..:__-1 ____ 5.e~--:_---' 
1 __ 1_~_, 66~._Q__L__i!F6·D__l _______ g_. 52. I 
I lSS I 664.0 I 4511.0 I o. I 53. I 
l ___ 156 ____ J ____ ~g~~o __ J __ ~5JB .. o ___ J _______ ~~-------l-----.s~~-------~ 
~---~-~) 6fu.Q_J 4S7<;oO ! O. I ~4. I 
I LSB I 6t:4o0 ! 45SO.O I o. I 55. I 
1 ___ 1 ~ 9 ____ L ---~ ~it ... O __ j __ ~!lll .. o_ __ l_ _____ .Q~-------l ____ _ifl~--~---- I 





1910 PROJECTED P~R~JCUL~TE CONC• 
1-----------------B<C<EICB-CC~C<~IB~IJLC~-CA!A ________________ _ 
, ' •- ' ,., •' I 
!;.RECEPTOR 1.._ RECEPTOR LOCATION I· . EXPECTED ARlTHHETIC MEAN 1 
L-~Ut!BfB:.:_J~:.;:!_:_._...:_:_.,:_.:,· ____ " ____ _::__L_ _______ ·-_ _:~....::...---..:__:._:_~_::~--! 
1-·•-·.· · i.• 1·:· ... -: -«KilQHEIERSI····<··· ·!- •- O!JCROGRAftS/CU, METER!'· I f ~:..; ~ :,;;.·,j_ ..:~ t .. · ::· ~H Q.BJ Z :-·;:f:-·--.¥f B.I..:,;.~:_t~·.:::·..:~SD Z~:.:_;_:_~~ 1.!8 Il!: !J i.AI.E.S __ . i 
I 161 1- . "on4 .. 0 I. 4583.0. I· Q, I 
l ___ l~8 ___ l_~ __ gQ!t.s.O __ l __ .!t!i-2ri ... Q.:.;_..:..L_ ___ g .... ____; ___ ._J ___ !ill ... _____ _ 
1·;_ 169·::·'-1 664.0 .1· 4591.0 I o •. ,.. I 57, 
I l]o-··- I 664.0 I 4592,0 I a. I 56. 
l ___ lll __ .:...=1.:. ___ bt~5 ... o __ 1 __ .!151 _g-..;o ___ L_ __ o ... _:.:..·----1--...:_.s.z... ------
1 172 I" 665.0 I 4577.0 I o. ' I 52. 
I 173 I 665.0 I 4576.0 I o. I 53, l ___ ll~~---l ____ b~5 ... a __ J __ ~51~ ... o-__ l _______ o ... ____ ~ __ l _____ _s~ ... --:-~--
l 115 I 665.0 1 4580.0 I o. I 55. 
I 110 I t.65.o I 458_1.!.9 __ ·1. o. 57. l ___ lll ____ J ____ gg5.._o_~l--~!iBz ... .o ___ l _______ o ... _______ 1 _____ ~o .... __ ~----
l 178 I 065.0 I 4583.0 I a. I o. 
I 119 I 665,0 I 4584.0 I o. I 63. ---1 ~---1 eo ____ L ___ JJ g.5_.o --1-_.!t2.S2 .... .o ___ J _____ o..~. ___ ..:, ___ J _____ fl.l_. ______ _ 
I tel I 665.0 I 45at:.o· I o. I 59. 
I 162 I 665~0 I 458_7.0 I O, I SB. l ___ l eJ ____ L ___ b ~.5 ~o __ I~ -~.5B.e:-o=·i__ ____ o ... ~ ______ j _____ !iL==::.· 
I 164 I 665.0 I 4589.0 I O, I 57. 
I 185 I 665.0 I 4590.0 I o. I 56'f.''----l ___ l~6 ____ j ____ b~5~0 __ 1 __ ~.53l ... Q ___ j _______ ~ ... -------J-----j.!t..~, ______ _ 
I 187 I 665.0 1. 4592.0 I O~ I 54, 
I 188 I 666.0 I 457C.O I o. I 51. 
l ___ l e 9 ____ L ___ bb6-"0 __ L_!t.51l.._Q ___ L_ ____ .o ... _ _-__ _t ___ _5l..~. _____ _ 
I 190 I 666.0 I .4578.0 I O. I 53. 
l l'il I 666.0 I 457'i.O I Q, I 54. 
l ___ l s z __ ..:_ L ___ !Jt~6 .. o __ J __ .!t5llo.._o ___ J _______ o ... ___ _: _ _t ___ .5.5 ..... ____ _ 
I 193. I 666.0 I 4581.0 1 o. I 56. 
1_____1_9_4 I 66~l __ 4..5J}.2___til__j Q• l ,?_a_. __ _ 
l ___ lS5 ____ j ____ b!b.sO __ j __ .!t!ill;..~.Q ___ l ______ Q ... _______ l _____ _5~..~.-------
J 196 I 666 .. 0 I 4584.0- I o. I .,-sa. 
I____L9L-.!__6.CA...O _ __l__._i_5_flha__l. ____ o_. J .... __ _ 
l ___ lsa ____ J ____ bt~D~a __ J __ ~!ll!..~.o ___ L___ ____ o ... _______ J _____ !~..~.-------
1 l'i9 I 666.0 I 4587.0 I o. I ss. 
t ___ zoo ____ j_ __ _gg6 ... o __ J __ .!t5lle ... .o ___ i__~-~--.o ... _______ 1 ____ _!.!t.._ __ ~----
• · ·- I · I . _- ~ c· • ·-- . · :--, ·: I 
l--L\11 I - 666·Q-l.:....12.!!2•Q..:....L, . !4·'. '''l ' .>;:0' 
,. 202.-;.,, ,.,_, ,_666.0' ''.,459o.o·· 1 o. ·";~__~·t ..... s~t.·::.;_·,.-.· 
I 203 ·.I 666.0 I 4591 .. 0 1· o. , I_ .. 53, ..... _. 
~~-~· I 666·a_!-~.lll.Q;;_l <4 · .,..l___l:U.·-· --
1 205 I 667,0 I 4576.0 1 a.. . I 51·, . 
I 206. I 661.0 I 4511.0 1 a.. 'I 52.---
1 ICl · I 667.0 --l......>.llll•lL:...l o, ...l___l.l..;... __ 
I 208.,. 1·:.!>667.0 ·.1 .. 4579.o.· I 0~~- I .54•,, 
I 209 I 667.0 .· 1 ''t580.,o .. I a .. ,': .. ·_.·.· I 55.- 1 ":. [.;_,.ZJO bQl...OJ...l--".5JU..Jl.._l ___ _a._--'-'--..[ __ .U,_· __ 
I 211 661.0 I 4582.0 I c.. I 56.--
1 212: 667.0 1 4563.0 I I c .. · I 56. 
l_,._2.l.l 67.Q I 45B.!t.O ! _jft..._ __ 
I 214. 667.0 I 4585.0 I c.. I I 55. 
I 215 661.0 . I 45Bf:.O I o.. I 54. 
l_Zl 6l.C-L....1.2~].Q_L ___ ~ __ _j _ __;).l.L-'--
I 211 667.0 I 4586 .. 0 I C.. I 53. 
I 218 I 667.0 I 4589.0 I o. '• I 52. 
l .. -Zl3---l--bfll,~o_j-....!t~30...!1-1----~---__L---.5Z..~.--____ _ 
I 220 I 667.0 I 459l.o I o.. ; I· 52. 
I 221 I 667.0 I 4592.0 I o.. I 52. 
l-..--ZZZ---.t-bQJ~.!t .. -l-~!!~-1 ... .J- ... -L ... -----~------l---1~ ... ------
l 223 I 061.9 I 458l:.4 I C. I 93. 
I 224 I 661.5 .1 4584.9 I c. l 122. 
L--Z2.5 __ l__b!i.6.-S-l--!a.5.l.2 ... .J_L.:_ __ ~----_l--jz....._ ___ _ 
I 226 I b45.o 1 4582.0 I c.. I 4'h 
I 227 I 645.6 .. 1 4593.9 I o.. I 49, 
J_z.z.~~h!!;!t ... .a_.l_.!t.Q.O~ ... !i--1-------.'!.a.----1---~.f ... ______ _ 
I 229 I 660.0 I 4604.0 I c. I 51. 
I •230 I 654.0 I 4589.0 I 'J., I 54, 
L-ZJ.l 1.2.d__.l_ltS!..Ot ... L-l " _!!lt. __ _ 
I 232 I 680.4 I 45q4.0 I o.. I 47, 














Muscatine Sources and Corresponding 
Source Numbers 
Source 
Grain Processing Company 
Farmers Grain Dealers 
Central Soya Ill 
Central Soya 1/2 
Muscatine Power & Water 
Kent Feed 







J!C..l!RCE CONT RIJ!\J..Il.Q~__l.Q___f.J.Y.f._~~!,._j;CHP RE_qPT_Q~ L _________ ·-·------- ____ _ 
ANNUAL PARTICULATES 
HtCROGRAHS PER CUeiC ~ETCR 
,., ' ---~:J_:..:.:~----:-~·-::::._::~ .::.:.i·..:~~-~~~~~=--~-~--~~·..:._-~~·-~~;~-- ~i..::~·~:::_:~..:::~~:Lt ·;~ ··:.· ._; . 
101 50\JBCf I BEC.EpiOB I RECEPTOR I BECEPJCB . I RECEPTOR· I RE.C..ff_iOR"7:-· 1-~-~-c-·-c~-l- ~-12 6 _____ _t_· __ Jzn__: __ ~L-lJQ_c __ ~cl_...2zz __ . ·'-L-~Z3J_c __ _ 
1--''' 1·· ·I 0.15 t I 0.01% I c.Ol% 'I , 0.15 %· I' .. ,., 0.01 t ·.• 
1 .all.!i!t.L_l. ___ Q.aQ.l2j __ J.__Q..r..Oe..s.L.J_. _. _. !l..t.l.HO . . .a.Q.J2.f!_ 
1 2. 1 0.23 t I o.o& t 1 c.21 t 1 0.22 x 1 . o.o5 x 
1 ~-..:- -- .:_ .::,'_ 1- -'--0 .i 1 !l!t ,O_._J ~--- C.aQ.b !UI __ j ____ _c .t..Z S.Jfl _ _l_ -.O.a li!I.J _j_ ____ Q .&Z ~ g --· 
j ._ . . . .43 '.t I C.aJ1..l_l_c_.!tz_~ __ Q_._'12 :t I _o,09~ 1 ::.~:-~~- ~i:;.;.:.; 1.: _: __ Q .t.Z ~.21-':..l _ __._ g.aH lJ __ L ___ _o,._s ~.11_-_l_.:_Q.a .lQ flD _t.:.~_!i..t.C~ b -'--~ 
1·'-_'-'~.'--·._· 1·.:• 0.35:1:-:-1 · 0:.03% ··1 a~ta %_I 0,3-4% I 0,13.% I 
L"' :. ' · ... --I .. :- 0 I 219!1.. !__·. _Q .. Q.Jl.L....l--D.a.Z..32Z___l_:.__o .. .z.s:J.J~!L...QbZL!_ 
1 5 I o.21 " I o.az % 1 0.12 ':: ·1 0.21 :t 1 o.o7 ~ 1 
l ___ :_ ____ --1-___ _o -A.l Jl5-..:.1 __ :__.Q.& Q.Z~.J:--1---- .C ... l.!! J.fi __ J _ _:_o .. .1 ~.a .a __ L ___ .Q _._o .3 51 __ _ 
I b I · 0.03 t I .. 0.04 t_l--CLQL!__j_a.._QZ....l__l __ o__._o_Q____!_ 
1--~-~--~--l- ___ Q.O.l6~--l----O.aQ~lJ __ j __ ~_.Q.._QJS~--l----0.&01l.fi __ J ___ _.o_.oo.zz __ _ 
1 1 I a.ab l: 1 o.o1 ~ r c.tz t 1 a.os ~ 1 a.at t 1 
1 l__!l.&llJ.!2e__i __ o.a.o..azl_l __ !l.al~JL-l---:.o ... oJ12_l_....a ... .oo~L--
I . a r a.aa l 1 o.z4 ~ 1 c.ze l 1 o.a7 :c; 1 a.ot t ' 1 __________ J ____ o~.o~32 __ J ____ .a.&210.J __ J ____ .a~J~J~ __ l ____ o ... o.sJz __ J ____ .o~.oago __ _ 
1 o. •. OL..t_l __ c,Ql._!_j __ o_.J1.2___:t .• o_o __ t_ 
1 __________ l ____ .O,.Ol~~--1----0..r.Ql~~--1----.C~Q2JZ __ J ___ Q .. Q.l2~--1----Q_.QQ!l __ _ 
1. 10 r a.oz ~ 1 o.a& .\ 1 c.a1 :t 1 o.o2 ~ 1 a.aa t 
L....-.,..,--..l-.-JJ . ..JllZ.l-J _ _li,Q.61.0__l_._L~fl.O _ _l __ .Q...~U3_l_....JLDDl5 __ , 
1 11 I a.o& t 1 o.za \ 1 o.21 \ 1 o.oe :c; 1 o.ot t l __________ J ____ .o ... .oJ2~--1 ____ o .. z.zzJ __ J ____ .c ... zf~J __ l ____ o ... o~.z.J __ J ____ Q..tOO~l---
l 12 I l,Z4t I 2.66.t I 2.4€:! J o.et~ 1 0.16~ 
1------~---l ____ Q-A116!1 __ J ____ J.aO.O~l--1---J.r.lZ~~--l--~.bJl.Q __ J ___ _o_.o!O~--· 
I 13 I a.J<; t I a.73 ~ ! C.84 t 1 0.3G li I 0,05 li 
1- I 0 o2!1S.l-..I..-_Q.._~.zl.l __ l---.l.t.O.t.ll.2 _ _J __ Q.,~._z.z~~__J,--Q,Ol:{t!l~_. 
I 14 I 0.89 l I 2.29 .\ ! 2.03 ~ I 0.66 ~ I 0.12 l 
l __________ l ____ Q-£56Z2--1----2..r.2~~2--l----l.r.jf,ZS __ l ____ Q ... ~~6J __ l ____ Q.._.Q~1J __ _ 
I 15 I 0.28 ~ I 0.73 ~ I c.as :c; I 0.25 ~ I 0.04 :c; 
~--~-______ .J ____ o .r..ll!.19-_l ____ o ... li.z ~ o __ J ____ .l. ... o !U.fl __ l ___ Q .. 1Bb:.2 _ -1---_.o.:;o .z.l .L __ 
1 16 1 a.aJ~ 1 a.o7~ 1 c.ae~ 1 a.a2~ 1· a.oa~ 
L I O.Jl..lbl.....l Q~QJtO.-l........J1•lD~'-J.-Jl~Ql1.;-.J~~,DQ;D~-· 
I 17 I OoJS l I J,a6% I l.t9 :c; I 0.2<; :t t a.os l 
i __________ l ____ O.t.21.2~--1----1.aZO~j-_J ____ J.a2C5J __ l ____ ~ .. Zl~.C--1----~.r.QZ2S __ _ 
1 1a 1 o.31 :t 1 o.51 ~ 1 c.71 ~ ! a.2e ~ 1 a.o5_L_ l __________ l ____ 041SZt __ l ____ Q~21Z.2--l----~.r.~1Jl __ 1 ____ Q..r.JS~j--1 ____ o~.az~l---
l 19 I 0,03 \ I 0.07 t I G.oq ~ I O,C.J ~ I 0.00 ~ 
L-----l-D.DUl--l---~.Q~Z~--l ____ Q,l,.So __ J ____ Q,~lS!!_.l ___ o,oozz __ . 
I 20 I o.o5~ I o.l3:t I C.1St I a.a.c.t I 0,01:t 
l----------1----0.r..OJ02--1----0~1~~j--1----~.r..l5~~--1----0..r.~JZ.b __ l~---O-'OQJl __ . [ 21 I 0.59 t l 0.76 l_l__l..t...l.C..... .!.2J.J: I:) O.~.Q._:t_ 
t __ , ___ __ :__J ____ o:!-3Jl~--:-l ____ g ... ~AB~==1===}~E~·Ld-- O..r.Jlfi.O_~l----.O-:.O.!t..fl.fl .... _. 
1 • 22 ·. <.r-·- .. o.o2 ::c; 'I.-.: o.a1 x' r·-.-> o.o1 ~ · 1 o.o2 l: 1· a.ao t' 1 
l~-~C--~::._l~~c-D.OH5--J~---D·015J.-l---~•D3!!; __ J ___ o.~l}!! __ l_ ___ Q,Q~lL_l 
I 23'·! · 1 o .04 ; I ' o_.._!l2...__t. I o._Q1_\._)~0;3 O....r...OJ.._l_.l 
1__.,;_:. -- _:_ ..:-1-___ 0 _.o Z!l2- ..:l_· __ O.al.O J.Z __ j ____ .c_.11J .5..! _J..: ___ O.t .0215 _j_ ____ Q ..t002: l__l 
I -24-·. t· a.07-~ I o.t6% I c.22 t I o.06 ~ I 0.01 t I 
! ,- .1)466'·! 0.1841 0.2]68 Q,Q_!tll__l___.O......QQjj_j 
1 .. :__zs.:·,,_ , __ ,._.,, .. a.10 t ·1·-·_;:· o.37 t;. I': o.31 t 1 o.aa t. 1 o.a1 t 1 
1-~--:..:_ ~ :..;..: · __ l:·:~..:o ... .023 a.:. ~l :.:_::..'.. 0..&.!1.12.2 __ 1_:~--o .. ~ 111 z_ .J..:--.a~ Qt~lZ _L __ _o. ..t.O a 11 __ 1 
I_Zb . J a,zq ; I C.Q_Q_% ___ ! __ ~.!\..i.LL_t._l__~Z.1 _ ___!__~Q.i_l___l 
r __ .. · __ .:.. ___ .::J. __ .:._o .. l.a.02 __ J ___ t .. l!JH __ L ___ .c .. .ac2.!1--1--.0..r.l.S1!1_l ___ _.o_&Z.CLJ 
I 27 ··. I 0.07 :c; I ·10.23 t I C.lB t I o;cs t I 0,01 ~ I 
L-- ..r...C.~.b6 I o....z.s.J.b_j____c__...z.u.i...J ___ JJ..a.CJ.9.2_L _ _.O..t.O!l~!l-l 
I 28 I• Oo24 t. I 0.43 t I 0.6C %'I 0.21 t I 0.04 ~ I 
l--~-------l-, __ D,l2>D--l---->•oB2D __ j ____ Q,loll--l----D•l2l>--l----~•QZQQ __ l 
I 22 l__9,_ll_L_I __ a'!.1.9. __ , _i_ __ a._2¢_l_I __ Q!.Q~ t __ __l ___ ~!o2_:t _ _l 
t ______ ._ ___ j_ _ _: __ o.Aot~6J __ J. ____ o ... .zJil __ l ____ .o ... JJ.56 __ J ___ .Q-Aoo5z. __ J ____ .o ... oaa5 __ J 
I 30 I o-.tz t I Oa21 .\ I C,2<; l I O.lC li I 0,02 t I 
1--l-D.~li.C.....l--D·Z3lJ __ l_ __ Q,Jlll--l---O•DlJ3_..J __ Q,DQ2£ __ l 
I 31 I 0.1~ t I a.JZ % I C.46 t I 0.16 % I o.a3 l I 
l---~------l----O~lll2-~l----0.&J.bbO __ j ____ _o_._21J2 _ _l ____ ~ ... 11~1--l----Q-AOl2~--j 
'----..JL-1__!1 .z:.z_l_l._ o._2..1J __ , __ a_, ,_l __ ! __ J ___ __D..t-L'! __ :t_L___Q.!O.it __ t_ .I 
l __________ j ____ 0 .. 132t __ J ____ Q.r.Z~J.l __ J ____ ~~52~.0--l----Q .. l~10 __ J ____ Q.._.Ql21--J 
1 33 I 0.04 t I Ool3 % I c.L4 t I o.o3 t I 0.01 t I 
l ll6 I o d~§.L..J__.Q...H.J:i-..J_-li.&Z!t2 ...OD3~--l 
1 34 1 o.o3 t 1 c.oa t 1 c.ae % 1 o.a2 :t 1 a .an :.: I 
t----------1----D~.ol~J __ J ____ ~ .. O.b2~--1----.c .. o3!1.J __ J __ ~o ... o152 __ l ____ o ... oozo __ J 
i L...:.,__0_._56_.t I !.z.a __ t;_J ___ 1,ZJ_l __ _l __ O .__42_~---L-· _p ,QB . . 'i ____ 1 
t __________ J ____ o.£J50l __ J ____ J ... ~!tb.l __ 1 ____ J ... 2!~.l--l----O .. JQbJ __ 1 ____ .o~oJ.f12 __ J 
I 3b I Oo48~ I 1.09t· I 1.05l; I _0.36%! 0,07" I 
'---=--!-~O.a..2..23J .ZJ!J:.l_j_J.LJZ.!U___l___!J..r..Z.b1.3-..J. __ .Q.._Q__JJL..J 
1 37 I · o.o3 t I 0.13 % 1 a.oe ~ I 0.02 t I , 0 .oa ~ I 
1 · 1 · o .. ozl~--1 ____ Q.._J~J.2 __ l ____ o ... JcJ.l __ J ___ o~QJ.UZ __ J ____ .o ... oo.z.z __ J 
1----.Ja::=.t==u....o_s____t_J __ o.n._t __ l ____ c.z.LL__l ____ o. a4 __ ~ ·-· J ___ o .a L t ___ , J~ ______ j ____ O.t.OJJl-~1 ____ Q.r.l~§.Z __ l ____ ~ ... z.~JZ __ j ____ Q_.CJZ1 __ j ____ Q_..QQ.3] __ J 
1 39 1 o.oa :c; 1 o.n t 1 c.2e t 1 o.o1 t l o::.at l I 
!_ ____ __l __ D,O!!D!i--l--D•i~ZQ __ j ___ Q,JjZJ _ _j ___ Q,Q5J]_l_ ___ ~,QD6Q __ J 
1 40 ! 0.42 ~ I !.55 t I 1.a3 ~ I 0.3C t 1 0.06 l I 
l __________ j ____ O.r.Z.212--1----1.r.1.5.~1--l----l.r.JC~1--1----0.r.Z..ZZ1--1----0-AOZ1~--J 
l _____ 4L_L_0.04 .. t._J __ 0.02 '<: I c.Of % ___ ]_- _0,03 ~- .1 -- 0.01 t __ I l __________ j ____ O,DZJ3 __ J ____ Q.DZJn __ j ____ Q.QJJQ __ j ____ ~.~2o3 __ l ____ ~.~Q3~--J 
J lt2 I a.a2 :1: I o.a3 % I c.o5 ~ I 0.02 :t I a .aa li I 
1--- o .. OBL--L-.1l.a.ll.JZ1_L_.Q.._.Qt;.Z~--l__ll..r.OB.!I_l ___ Q_.OQl!L_l 
B-5 
MIJSCA 1 INf:, IOwA 
~OURCE CONTRIBUTIONS 10 FIIIE -~ELECT{Q____B_~f_~TORS ---------·------
ANNUAL PARTICULATES 
MICROGRAMS PER CUBIC METER 
. ~· . 
I SOURCE ., I RECEPTOR ' I ·R·e~E~T~~: I R-E~~~~(~ . I ·~ec·e·~·T'Q{:·~~.;.. ~'i:(~;-ictR··' I 
1 1 lZL l 11~ __ _ j_ !JQ _:: · J Zll . ~-' ~L--I>:l -~-~~.\ 
I U I o.o3 2i I : 0.12 :t' I·· 0.12 t l 0.03 t -.I;, o.oa ~ 1 
l __ ---:..:--- --1- :_ __ 0 .sJJ 12 b __ l..::.._- .Q .a B 1.2 __ j_:_:__ .0-£1 !tJIZ~-1--!L.. .Q 1.2.0 ...:.:.1.:..:. __ 0 .:11 Q Q Z Z ...:~·1 
! 44 ·I· 0.15 t t 0.27 t I 0.38 t I 0.13 t I o.o3 l I 1 _______ :_ __ 1.:. ___ o .. 0.2fi.Z.:._l.:. ___ o ..... JO!I.Z._L ___ .c_.!t~.CQ __ .t__.Q__.Q_9!1.6_..:l ____ .o.:~.01.Z.!t_._j 
I . 45 I 1 0.02 :t I 0.06 t · I 0.01 :t · I 0.02_ :t I, 0 ,QQ :2; I 
T----;-;--:----;C'----'~-l.il . .a.QAl.S .a.O..a!.t!I.-..L--O.....O.l.la..:...l__Q .. QQll_j 
I ·_.46,.:·:·. I . o.oz :t I , ·o.o6 t t o.o7.t .:l o.oz t 1 · o.oo ~ 1 
1 __ ;.-__ ._:__;.:..!_..;_.,:o .t.Dl!t l-..:l_.:::: __ .Q.£0i:lZJ_j_'_.:._.0.£0.e.!tL_j_:__Q..,Ql2.D _L _ _Q.:~.O.O.l] __ j 
I 47. ·I. 0.01 l J· CoOl 1 I' C.03· t I OoOl'::C' 1 OoOO l I 
l_c ________ l ____ O,DQB1-~l----D•D2l1.;_J_ __ Q,QJJi!L__l__Q,Q~~:l-l ____ Q,QQlL_J 
I 48 I Oo05 t I 0.07 ::C I 0.12 t I Oo04 t I 1 0.01 t I 
T----:-7-,--!--,--!~.Q]Z6 Q.a..Qll29 I Q.J szo ___Q.-..Q..JJO t Q..J..O!HL_j 
I 49 ·· I O.oa ~ · I 0.11 t, 1 C.le ::C I 0.07 :t 'I o .01 t I 
I :., _____ -- --1- ---0 .:11 0 !1.8 z __ l ____ O.al.2:B .2_L ___ .o .aZ..J.l J __ l ___ _a.A. 0 .!lll.6 __ J ____ _o ..1 0 Qb l _ __J 
1----.S.O _..o6__L__l __ o.u___.t_f __ · __ o_..~t;_:t_J __ o.os_t_J __ o_._oL:t__J 
i ________ M_l_ ___ O..t.OJ.81} __ j ____ .Q.al2!t.Z __ j ___ ..:.O.t.Z.Otfl __ l ___ Q.a0J9.J _ _:j_ ___ Q.,~O:Q!Ili __ J 
I 51 I Oo27 t I C.75 t I Co60 ~ I 0.19 ~ I o.Ot, ~ I 
!___ O.a.l.1-'ll-1--0.all50.0_j __ .O.A.~~lll-l.___Q.,~HQ.Z_l __ _Q.,~QJllll _ _l 
I 52 "I O,OS:t I OolOt I 0.10~ I 0.03~ I OoOll I 
lM _________ J ____ o .... oza1 __ J ____ o.-.lJ!~--1----~.4lZ.2a __ J ____ .o ... olJ~--1----o~oQJQ~_J 
l Q_.,3.3._L_I __ Q.6L..t._L___c_.._6,6_L_I __ o.zc_t_J ___ Q.05_~_1 
t __________ J ____ o~zo~.J __ l ____ Q .... b.21.l. __ J ____ ~ .... li1~.2-_!__ __ Q.,~Jllfi2 __ l __ ~_o .. oz.!ll __ J 
I 54 I 0.04 t I c.oa t I c.oc; % I Oo03 :t I 0.01 t l 
l . ..OZ..i-...J __ J;,Q~OJ-l---<: •. ll:SL__l__Q_,~l.lb_L__Q~~Q2L..l 
I 55 I ·oo04 ~ I o.oa t I o.oq l I o.o3 l, I o o01 t I 
l __________ J ____ o .s!lZb!! __ J ____ .Q .... Q.20.Z __ j_ ___ .C.£ll!tQ __ J __ Q.:~.C2J1 __ L ___ !L.tO.O.J Q __ l 
c-----'-"----!--!""7' ; I 2t.!t2_l _...20.......t__J__Q_.QL\._j __ Q...,U_l_l L __________ J ____ o ... ~'l.l __ J ____ z ... l.Jla __ J ____ ~ ... l~Sl __ !_ ___ .a ... ~liOl __ J ____ .o .. o535 __ J 
I 57 I 0.76 :t I 2.sa· l I 2 .. 6C t I 0.69 :t I o.ll t t 
l ... .ilaB I 2.-.2.l.H_j..:__.J ... .l.lil.2 !h.U.O..Z_L_Q.t-0:2.fl] __ j 
I 58 I Oo26t I Co87l I ,C,90t I 0.24l I 0.041: I L __________ l ____ o.,~1221 __ J ____ a .. slla.l __ J ____ J .... 1j.ZJ __ l ____ o.-.1JJ.o __ J ____ Q~.oJ~l--J 
l __ 53 __ l_l ... .la__L_J.____5_.__1JL\ ; .. ,!:J~--~-/ __ _i!_l_L~_J ___ o~~zo .) -~ 1 
~~----~----l----O.t.All~--l----t.ai3~D--l----l~3;J~--l----D.:~~~h~--l----D.:~.0.211 __ l 
I t:O I 0.67 t I 2o30 \ I 2.42 :t 1 Oo56 t I Q.to :t I 
1 ___ __!.c_l4oll._._..t__z...j~21._J _ __j,Qt~!l Q~;lQb_L ___ Jl~~HL_J 
I Cl I Oo04t I O.l2l I OoO!tt I O.Q3l I OoOl\ I L _________ -L ___ o ... ouz __ l~---.O.alJZ.l. __ j_ ___ ..Q.£0.!t!t!L_l ____ Q.:~O.ZZQ __ L ___ q..tOO.Z.2 __ J 
I·-~-- 42_ ___ / ___ .Q~)Q.._'l;_L___l_! __ 97_._t ___ _l _____ p_,3__l ~~-.I -~ .. 0 .• ?4 .. _'l; _] __ ___Q__._o~ __ t -· I 
t __________ J ____ o~la9.!t __ J ____ z~z.zJ.fi __ J ____ ~~J9Dl __ l ____ Q.:~l12J __ l ___ 40..t~.l~J __ J 
I 63 . I loJZ X I 7.56 t I t.zt: ~ I 1.30 X, I 0.20 X I 
f- · 64- .·. ~,--~- a~~Tt~~~~ti-·-r-i~~f~- L . t~H~~~:glei~ 
1--~~--C-C-l-C~_O,DllB~-lC---D•Ql~~--l----D•Dtl~-_l--__ 1.15~~-l---_Q•QD~~~_j 
,- 65' I,. o 65% I · ! ..1.9.J._I' 13,97 :t I L-35 ;. ·! 0...,15......L___J 
1~-~-~-~-~~l~~~-O,!>Q2l"cl-"~-l·J•~5--L--11.1lSL_l ___ Q,23~_cL_c.Jl~Q1~•_:-J 
r· 66.·· I· ·o.OZ-l I o.oo t I Oo02 t ·r 0.04 ::C I OoOl t I 
. "'- .. _, : J. O:i:.CllO-:t I' .. .0.--0.0-Z-l-...-J.-.-.C~.\lZ-~-Z-~~0-J.Q.Z- l 0-..t~QjJ_;...J 
J. ·.67,_;.'.· .. 1:':;_-.· o.ot t:'. f: o.oo x -·1 .. · c.ot 1. 1. o.o4 1 I·. o.ot t,: I 
/ __ ~_;; __ ·::::..: _:_.J.:.. :_ __ _o.: .0 Q.B J~..:l ____ O.a .0.013 _j_: ___ ~ ... .o B.L.:.J.:. ___ .0 .-. .021.0 _:._j __ _.o .:~.OO!l.Q _ _J 
' ~ _a_. 0 OS l I O.,Q2._l:.......J 
l----------l.:.-~-O~OlZ~--l ____ Q~O.OJl __ j ____ ~~.QZ.SJ __ l ____ .O~.O!t.OJ __ j __ ~_Q..t.OQ~~-_j 
I t:9 I 0.12 t I 0.01 :t I 0.12 l I 0.41 t 1 0.20 t I 
l_ 1----D-~-OJ-l:l-lo-=J..-~ ... Q-.l~.8~J.-~""1!.Jb...-..--L---...... Q~J.C-C~-~-1----.0.~l.OOl!-.l 
1 70 I 0.06 :t I o.t7 t I Oo31 t I o.ot: t I 0.01 t I l ____ . ___ .:. __ l_ ___ .O ... OJ~1-_l ____ .Q ... l.'l.l.l_J ____ .O.a.3S.lll __ l_ ___ Q_...Q.!tJ.6 __ l__...;_Q_...QQ!!:J __ J 
1--1 O~.....i....-.L___Q.....S.L L04 t I o_..z..c. O_.QJ__t__j I __________ J ____ 0,1125 __ J ____ Q,o!>Bl __ J ___ _l,:li}Q __ J ____ Q,l;ll __ l __ ~...Q,Ol}5 _ _l 
l 7Z I 0.04 l: I 0.12 % I 0.21 t I 0.04 t I 0.01 \ I 
1 __o.,.ouz_.! __ o .... l.JlJJ __ J __ .o,..z~;J!t __ J __ Q...-DLZ.fl!l-L-.O..~ooJ.o__l 
1 73 I o.o3 t I o.os t I 0.15 t I Oo03 t I o.oo t I 
I ___ -_ ____ ..;_J_ _:__ o .!.o 11 z __ l ____ _o_... Q.2l.Z_L __ .C..t.l.HJ __ J ___ Q.-..02.01 __ L __ _o.,~.oo.z.z __ J 
1---1 Q.3._L_j __ Q..02. .. l _l___LQZJ.._,..I_ .. _O.o.OJ ::C I O__._ll_.l_/ 
1----------l----~•Qlofi __ l ____ Q,Ql12--l----~•Dll~--l ____ Q~Ql51 __ l ____ Q.~~;; __ J 
I 75 l o.ol 1 I OoOl ::C l 0.01 1 I OoOl l l 0.04 t I 
1 ____D.DQlZ-_l____D.QD];__l~~>l-_l__ __ Q,QlDl __ l _ ___Q,Qlll _ _l 
! 76 I 0.02 l: I OoOl t I o.oo t I o.oo" I o.oo t I l __________ J ____ .O ... OJOJ __ j ____ C.a.OlJ~l--1----lJ.A.0Ct2 __ J ____ .Q~~CJ5 __ l ____ Q.:~Qg1.Q __ J 
I 77 I o.oz l I 0.01 t ! Q,QQ L_l __ O-!...QJ;_J; __ I_...9...!_QQ__L_J 
l __________ j ____ o~OlOJ __ l ____ Q .... Q.OB.Z. __ j ____ !l..t..O.OtJ __ l ___ Q~Q.012--1----ll-.:~QDlQ __ j 
I 78 I 0.03 t I 0.01 l I CoOl ~ 1 0.01 :t I 0 .oo t I 
I__ .tll.HI~-L-.O..t.ll.l!5 __ J __ ~_....Q12Q __ J __ Q.~Q..C.g!l __ l_ __ _.Q_,®,O-l 
I 79 I 0.04 t I Co02 1 I CoOl :t I 0.01 l j 0.01 ~ I 
I __________ J ____ o~oz91 __ l ____ Q .... Q.le.a __ J ____ JJ~ol~l--l----.o~~ce.J __ l ____ JJ.:~O.O.Zk_-1 
l __ llll_l __ o .• .t.Ll_./ ___ Q._._o__L~--I---Q.._9.] __ L_I ____ Q.\'.Ql..:C._l. __ Q__!_QL~--I 
I __________ J ____ O..t..Oll.!t __ l ____ Q.aQ5Jg __ j ____ .0 .... .01.J1 __ J ____ Q.,~Q.Z~Z--l----ll.:~.OQl2 __ j 
1 81 I Oo25 ~ l 0.10 % I Oo07 t I o.o7 :t I D .03 t I 
1 _____ _] __ o .... .lJ.Sl_l __ Q .... .ll!l.l __ L___.c..t..os.cz.__.l ___ Q....o.!.OJ_j _ ____l1~ol!2.9 __ J 
I ez I 0.04 l I 0.02 l: I OoOl l I 0.01 t I o.oo l I 
i __________ j ____ O~OZ.l2--1~---0_...Q1].2 __ j ____ ll.a.01.3~--1----Q.a0~ll __ j ____ Q.,~QQ.Z.!t __ j 
I e1 1 _oo-Q5 ___ t __ ]_ __ c.oz.t 1 .. CoOl __ ~ _I, .... OoCl.~ __ r ___ o.ol.t_l 
I __________ J ____ o~o.Jo~ __ l ____ o~o.z~J __ l ____ o.:~ol~O-_l ____ .o .... o1Ql __ l ___ ~.o .. ooJl __ J 
I 84 I Oo02 t I 0.01 ::C ! c.ot t I o.oc l I 10,00 t I 
I_ ·o._OllC __ l ____ c .... o.O~J--1----.0_....oct.!t--1----.0..aC!J~--1----.0..t.OOll __ l 
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MUSCA 1 INE, IOWA l97b PROJECTED PARTICUL.4TE CCNrt. "'ARCt-'t\977 
SCURC.E......C.Oril.B.l..B.UilON5._lD_f l'lL SELELIEO _RECE~lO!tS _____ ~- ---- ---------
ANNUAL PARTICULATES 






• ' ::.~--, ~ .... _i -<-~:_;.,\~-<~:.:_-_,-_.::-.: 
I SOURCE ~Ec e~-T-0R:: .j , R-~ce;fd~ ·-, ,-.; . R~r~E~j·o·~-- . i -:.-;~i~--~i'h_~:···i3;:~·:·R~l~;'/6J;.i ':·, 
~,-:::::---.+,.,.-~J~"7~----c.-lZB-~~O I~Zzc_·-'-~L.;...Zll-~ I . 85 1·· 0.011: I 0.011: 'I c.oc t I o.oo :;--·1::\._,: _o·.oo t I 
L---------1---0 .a.009 o..:._l ___ Jl..a.0.0!;.8 __ L __ !I.a..OO .SI..._!.:__:___o_.o.C::3Q __ l_-~_..JJ .. .OO!JL_j 
I 86 I 0.04 :t;· I 0.02: 1:· I CoOl t J. ·) o.ol t .I 0.00 :t I 
t_.: ______ --1- ...:....:_ o ~ o z.z ~-_-l---- o ... 0111--1-----" ..1 01 J :z:.__j __ Q_._ o.oll __ l.:_ ___ o .. na.z L_J 
I 87• I' 0.03 t I 0.01 :t I - C.01 X' 1- .. Q,Ol.l 1·. o.oo 1:': I 
I . I·;.- p,0215 L--D.a...O:.U.~ I C~Q1~7' 1- O.a..Q.Ql.l 1·· O.t.QQ~~~ 
1- ;- · ea ,;>-·-:.J.::.:"--O.o3 :;·.- 1 t ... o.o1:; -.1--· · o.ot t:·· 1--_-, _o.o1:; ·I-.-- _o.qo t 1 
t _ __::.::....:_.:-.:~:..1 :.o::::·~o ~o 111..:~1_.:.._:_g .. o1 }.6 ~~1-'2--ll..tO l,C2:___l_-1J .a.O.C.5.2 _l_::_:_..JJ ...a o 1 !l.:.-l 
1·· "89 -1 "·o.ot t I 0.01 :t I o.oo t· I 0.00 1: I" 0.00 t ' .. I 
~----------1-~-o~ooa2:_J ____ o .. ooga __ l ____ ~..tOOj1___J ____ n .. o~1D--l----~~oQQ~ __ J 
I qo I 0.05 t I 0.02 't I o.oz :;· I 0.01 t I 0.01 1: I 
1 1 o .o.Jl> 1 , o.o~l-...L.......JI.gUJ__I_o,oJQ;z_j ___ o,oo~3 ... J 
I q1 I 0.04 ~ I 0.01 t 1 0.01 't I 0.01 t I o .. oo l I J __________ J ____ o.ozzJ __ J ____ o.oJoo __ J ____ o.oJza__J ____ o.oo;zz __ J ____ o.oozz __ J 
l __ ,_'il_l __ o_,5S .. ~-1--0,ZQ_., __ .I _____ C,l8_ ~C ___ I _____ O.I7 t __ l _______ o.oa ~---~ 
I __ -- ____ --1- ___ u .. J650 __ l ____ O.a.Z:621._J ____ O.a..2l.)~__j ____ !J ,1 ZlQ __ l ____ Q__.QJ2J __ J 
I q) I 0.02 1: I 0.01 t I 0.01 t I 0.01 \ I OoOO t I 
, __ ..-.~ __ .o_.o1.Z.2__i __ .o .... o.ou--l __ .c ... o~J __ o....o.c!lz __ l ____ o .. oa:1.J __ J 
1 -94 1 o .. oa:t 1 o.o7t 1 o.ol.:t 1 o.os:t 1 o.o2t 1 
~----------l--~-o .. o!l~~--l----OA01~1--l----c .. oJ2JL__J ____ o .... o.J1~--l----a .. oo23 __ J 
l o .o3 ; L_Q.:t.0.3_~_.1 __ C..!..O.Z_L_L.______!2-.!.Q.Ll o •9.l_t___j 
'----------1- ___ o__.olsa __ J ____ o .. oz2l __ J ____ o .. oz.aL---J ____ o ... oJ~2--1-___ o ... oojl-_J 
1 '16 1 o.ot t 1 a.oo:; 1 c.oc t 1 a.oc t 1 o.oo t 1 
I _._Q.Q.ll_J __ Q..L!):O~ Q04'5 o._Q_Q_li! O.QOI!t_j 
I 97 I 0 .. 02 ~ I 0.01 't I c.ot 1: I 0.01 t I 0.01 t l 
t __________ J ____ o~o1Sl __ J ____ o .. oo2~--1----0..tOC~s:...__j ____ o ... ocg~--1----o~oolJ __ J 
l____2it_j __ Q..QI t I Q.oo l:_J___Q__._QQ_\ I O • .Q_Q ; I o.oo ~ I 
l __________ J ____ Q~QQ~l--l-___ Q.aQOZ~--1----~.aOC2 __ < __ J ____ Q~QQ1~--1----0 .. 0QQJ __ J 
I qq I 1.211: I 6.86t I 3.J7t. I 0,74t I Oo16't l 
1 ___.O:...t.1.f!lj_J____]_._l..2.J2_L___!t.a.Z.P Zl I Oo.i!t.l.2_l _ ___Q .. Ql~~-l 
I 100 I o.ao :t, I Oo46 1: I Oo44 -:t- I 0.64 :t I 0.41 \ I 
1 __________ J ____ o~5o1~--l----.CA2l1Q __ ! ____ .c .. 5~1L--J ____ n~!ll05 __ l ____ o~cJJ9 __ J 
I _lQl __ J__Q_,3Q_l:___! __ C .. 22 _ _1_j ___ C.2.6_t:___L_~LL..l._0_.20_t_l 
l __________ j ____ Q_.l~.8l __ J ____ Q.aZ5JB __ J ____ Q~J;2~-l----~A)t15 __ l ____ Q__.lQQO __ J 
l 102 I Oo4l ~ I c.2a 1: 1 Co3~ t· I 1.73 t I r0.56 t I 
l ______ J __ o .. zcoo __ l ___ n .. j2lJ _ _j_: ___ D .. .!t1J~J ___ l .. .Zl!!.Z_l __ _:_.o .... Zl.b.J._J 
I 1C3 I 0.87 l I Co44% l C.J: ~-- I . OoSl l l 0.3'1 t , 
~-------~--l----o~s~c!l __ l ____ c .... ~2~l--1----~""~~s~-J----o .. Jl.b~--1----o~l2~o--J 
L_lO.!t __ J ___ a_.2.l....l._j ___ Qol8_ t_J_._OoZ~ -~ _j ___ O.Z'Lt .. J ____ o~o7 .'t __ I 
l __________ j ____ !l~l!13!1 __ j ____ Q~.ZD5B __ j ____ !~jC5~_j ___ QA1]S~--l--~-Q .. OJ5l __ J 
I 105 I Ool5 l I 0.13 1: I Co24 ,.- I 0.73 t I · 0.07 t 1 
1 ----~A~~~~~l~ ___ o .... l~iB--1----~~Jc~ __ __n .. 2J5~--l--~J~JJ5_-l 
I 106 1·· _, 0.01 t . I . o.o6 t /. _ColO t I 0.16 1: I · o.os 1: I 
I----_;__'~- -_-_1;___ _.:__o .JO!Il L...:J __ ;_O.J0.6~.2 __ j_;_ __ _j)~l.;.ilQ _ _l __ Q_._2_21.J_l ____ O.s.QZ.1J.:.J 
1__1_ . o_.ll o_ .. _u__~_, __ o_,_3_Lt__j __ . ___ o_,_-4_3_l_l_. _-O.!O!J __ l::_J. 
l __ ~c---~~-J ____ Q,DH~-~lc~--Q•JZU __ j ___ _c.i!.U.L_l __ Q,)jBZ-L __ Q,DZQL_l 
108M· I·· Oo37% I . 0.40 t I 1.01 t I 8.97 1: I Oo22 t I 
·::-::----:-,-:~,Z~!.l-..:l-~ ... iilB_.l_...l,zlB~__!u.lSA!t_:_l__;__il.UlllL._l 
I .. 109 I 0.30 1: I · 0.22 t 1 0.27 % I . lo26 1: I 0.24 1: I 
~~---------lc-~_o,JBlC-~1-•c-P•Z!.1J __ J_~~D.J>D1-_l_:_g,2ZlD _ _l ____ D.l1~B~-l 
l_UO __ J __ Q_.62:...J:_j __ .._o. 5L:t __ _L_O oA..l__l__J __ o •. 3.4._L_j~_ .. l.4~X-_l 
l----------1----D..tJB.2a __ l ____ o~5~~2--1----~--'.5.Z~J __ l ____ O.JZ~Dl __ l ___ _Q~Q~~~--l 
l 111 1 o.53t I 1 .. 141 l lo22l I Oo62t I O.l3t I 
l___ -D.aJJJ2-..l.--1.a.Z.!U!t_J __ .l ... .5!t.S.l_J __ .O.a!t.5.5Z--l~--.Jl.aO.b.Jl __ J 
I 112 I o.aa t I o.H t I o.z~ t I 0.23 t I o,oq t I 
l __________ J ____ o~~Z6!J __ l ____ QAJ~lD __ j ____ D~Zf~Q __ j ____ O.altj.J_~l----Q~Q~Z.fl __ j 
L._llJ ___ I--0 o64_.t_.J. __ C.42 .. \ ... .!. __ O.l3 .. l._I ______ O,l5 _'t ___ [ ___ 0 .o~. t __ I 
l ____ ---- __ J ____ o ~ 3:1.9 B-..:J ____ t .... U].6 __ j_ ___ _c..~,lt.5.Z-.J __ .o.aH2B __ L ___ .Q.r.OHZ-_J 
I 114 I Q,)q :t l Oo28 % I Oo32 't I 0.57 :t I Oo27 t I 
l__ _o .. Z!!!t ~--L ___ o .... Jzcz __ J _ _o,.!tJ.Z0--1--0-• .. !ll!JZ ... _l __ o ... .1 Jil~--l 
I 115 I 0.91 t I o.st \ I Q.4S 1 I 0.64 t I 0.54 t I 
I __________ J ____ o~210~ __ l ____ ~ .. lJ1~--1----.Q~2f.5Q __ J ____ o .. ~ll.J __ J ____ o .. zg.2J~_J 
l._ll6 __ _J ___ Q o4Q__.L _ _L __ o,zt_\ ___ I ___ Ool.Lt._j ____ Q_, 2.6 __ \ ___ l __ Q_.2Q_L_I 
l----------1----o~.Z20l __ J ____ D .. Z.J~B~_J ____ .C..tZ122-_J~--D"lB.2.Z __ j ____ O.a05lt __ J 
I 117 I 0.22 t I Col3 1: I c.12 t I 0.19 t I OoZl t I 
l____ .~,J.l2.C___l~.al!t..SZ _ __j __ .c .. .l!.!t.J_j---LJ.~.l.!t___L____ll.a.l.QL1--l 
I 118 I Ool9t I O.llt I ColO't I Ool7t 1. Ool7t I [ ___ :.... _- ____ L ___ o ..t l Z.2 Q __ l ____ Q .. 1.Zl.2 __ l_ ___ .!J.alZ.!H_.J ____ Q11.ZfiQ __ l_ ___ O.aO.fi2.!_..:J 
L__l .. ~ Q,!t_6_t___! __ C_ot..2..L:t __ L_Q,_2!1_L_L___Q___• __ J:L\_l __ 9_·~~ -~-~ 
~~------~--J ____ o..~,.z.a2Q __ J ____ .Q..tZ~!I.5 __ J ____ ~~.zsBl __ J ____ Q_._.z..s.2.2 __ l ____ Q .. ZJb.2 __ j 
I 120 I 0.12 1: I c.o7 :t l CoOl t l 0.13 1: I o.J5 t I 
I___ D,Dl"-2-l__l;...012~--l-...C>Dg.5~-..:l--!l..Q.>lZ_l__;__il,llZl....:l 
I 121 I OoZOt I OolZ\ I Coli% I O,Zl:t I Oo65t I 
l __________ J ____ O..~,JZ:~J __ J ____ Q_.J.JaB __ J ____ ~..t1~2Z __ l ____ Q_.l.SlQ __ J~---Q .. JZD~~-J 
I 1~ o.tq 't I Ooll% I Ooll t I 0.20 1: I 0.29 't I 
l=~ __ ----L ___ o-_;-1 J.ll::._ _l ____ .c .. Jif.5_·_J.=:J;~-i }j} __ J:::_--=_Q~-l~.5!1 __ l ____ O.a1liL_J 
I 123 I 0.11 t I Oooq 'l; I o.oe ' I 0.13 't I 0'..11 't I 
I _________ J ___ _Q~1Q~ _c __ l ____ Q .... l.O ~.5-_L ___ _c_.o 2ll5 __ l_..._ __ !hQS:J.O .. ,.,l--....-D ... D~(I~ ... ,.,.l 
I 124 ! Oo14 :t I CoOS 1: I CoOC ~ I OolC :t I.. o.09 t I l __________ l ____ o~oeae __ l ____ !J .. Qll~l __ J ____ O..tO~D2 __ J ____ o~olQl __ J ____ o .. o~62 __ J 
!_U_~ o.o9 '1: _G...!._M_~_I __ c~•IJ.L.LJ __ 9~g_?__j __ ] ____ ~..!!.2_~--~ 
I ____ .; ___ _:_ L ___ o ..~,o 51 L~l ___ Q.a Q.1C.S~.:.L _ __._~ .t.O HL_J ___ Q.a.l.Sll.!t .:.:.:.L ___ Q-.. ~.2Z3 __ J 
I l2b I Ool61: I 0.11% l ColO:t I Oo20:t·l Oo46't I 
________ I_- .Otll~~--l----li~Jz~~--l----.O..t1~22--1----U..l~~~--l-~-~1Zl~J __ J 
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HUSCATI~EtiOWA 1970 PROJECTEC PARTICULATE CONJt. HARCH,l971 
S~UJ!CLCJltill!JJlUliQJiS_lQ__EJYL S!l o~EQ -~E"P1Q!!.L ______ . 
ANNUAL . PARTJCULATES 
.) 
HICROGRAHS.PER CUBIC METER 
. --~ 
.. /., '", .: i-~ ., •. \~~),~,-~::!>"~ 
. ~ .... ' ' 
. ' 
.-.• ~-:>·. -.. ~·.:,~--~·;.;. :-:-·ay·_:;·;),:Y-'~'-. 
. 'SouRCE~·:._':-( :~E-~~~·~-Q~ -~- .j "··REC~Pta~' •· ···, ··: ~E~EP;~;_~-· ·j>·R~~-~-;~:~;/,-(_'· -~~~~~·~6-~·--::~:~ 
I 1 ' 1 ?f. 1 ?8 · 1 110 1' . 222 :-- ·· 233, .. . I 
1·· 127 -~---I .~· O.l3t. I · Oo06 t·'J;·, c.os l_ .I.· 0.09 t.-.J::- .. 0~09 ~·.;_1 
l __ -- .. - _.:..:. _J_-__ :_o .10 lB ~-_l ____ Q..._ 0.1 J.O __ 1..:. __ ... ..0-t.O Q..IQ_J.:,__Q_. .01: !t.Z: __ L:_.'.;.. _Q _..a!t.JJ_:_j 
L_lZ~ _ O .. lf> X t !l.tJllj_t_.I~.QJ..:...l ·l.LL_L.:___;:__Q__ti,l_L_j 
I _____ - --·..:-1- _..:..-_J) .t 0 5!11- ... 1 ~--_,.~_._ .0.'12 !t_:_L ___ _c_i.O.ell L_l.:.__.o_. .OJ3.1CL_l_ ___ _o ..!.02 .. 21--.J 
I 129 .. I 1 ·0.3~ t · I 0.2Z l I 0.19.'0 I 0.3~ t. I 0,39 t ,I 
1 ,-.. ~-~ ;'I•· 0!214Q ~'1 Q,_u_u. .2-:191 I 0.2.!1:89\' I Q.I93!J_J 
1 no--::·/>.L·-.~·r·.o .. n ,.-.,q- ·':· o.18 t~ 1 • ·-·_ c.1s. t~: r .-- o.Jo t: !_: J o.s1 t -., 
1 C-~-__ ::::~::: l~ ::.C~D ,z DB 1--l C~--D •H 2Z..C:l.:--'._ Q,l2li-::..l.:.C._D, Zl ~~ -"1 ;~-~Q, Z5Z l __ l 
J BACX-'· I ', 1 -69.90 ;·I 38,93 t I 'l4.6C t ·I'- 59.81 t I 86.12 l I 
1~-.G80Ut:ID ... -L-~~!t.~: _____ __:j ___ fJ~..._,;.. ___ _-_l ___ !l!t_. ___ __t __ J!t_. ______ L--5!t..t _____ _J 
I TOTAL' ·1 100.0 l I 100.0 ~ I lOOoO t I 1.00,0 ~ 'I 100.0 t I 
I · I 62 .9619 'I I l.J~A.6.2-L_lZ.L,.2.UB ! 7_J_,_.2j.iJ_L-.!12--li!l~!t_.l 
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